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Back ground of the Invention 

1. Technical Field 

The present invention relates to a structure and associated method to control data transfer 
between cores on a system on a chip. 

2. Related Art 

Electronic components in a circuit typically require complicated protocols to 
communicate with each other. Complicated protocols may require additional circuitry making 
the circuit bulky and costly. Therefore there exists a need to create a simple communication 
protocol. 

Summary of the Invention 

The present invention provides a semiconductor device, comprising: 
a transmitter, receiver, and transmission line formed within the semiconductor device, 
wherein the transmitter, receiver, and transmission line are adapted to control data transfer 
between a first core and a second core within the semiconductor device, wherein the transmitter 
is adapted to send a signal over the transmission line to the receiver adapted to receive the signal, 
wherein the receiver is further adapted to create an impedance mismatch to indicate that the 
second core is unable to transfer the data, and wherein the transmitter is adapted to detect the 
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impedance mismatch. 

The present invention provides a method for controlling data transfer, comprising: 

providing a transmitter, a receiver, and a transmission line for controlling the data 
transfer between a first core and a second core within a semiconductor device; 

sending, by the transmitter, a signal over the transmission line to the receiver; 

creating, by the receiver, an impedance mismatch to indicate that the second core is 
unable to transfer the data between the first core and the second core; and 

detecting, by the transmitter, the impedance mismatch. 

The present invention advantageously provides a simple communication protocol. 

Brief Description of the Drawings 

FIG. 1 is a block diagram view of a semiconductor device comprising a system to control 
data transfer, in accordance with embodiments of the present invention 

FIG. 2 is a flowchart for controlling the data transfer of FIG. 1, in accordance with 
embodiments of the present invention. 

FIG. 3 illustrates a graph of for a matched impedance in the system of FIG. 1, in 
accordance with embodiments of the present invention. 

FIG. 4 illustrates a graph of an impedance mismatch in the system of FIG. 1, in 
accordance with embodiments of the present invention. 



BUR920020077US1 



2 



10 



15 



20 



gejajled De» -i r''"° of th ? '" ventil "' 

FIG. 1 is a block diagram view of a semiconductor device 1 comprising a system 10 to 
control data transfer between a first core 27 and a second core 25, in accordance with 
embodiments of me present invention. A core is defined herein as a fimctional area (i.e., adapted 
,o perform a specified function) on the semiconductor device 1. The semiconductor device 1 
may comprise a system on a chip (SOC). In FIG. 1 , tire semiconductor device 1 comprising tire 
sysfcm 10, the first core 27, and the second core 25 are shown for illustrative purpose, The 
semiconductor device 1 may comprise a p.urality of cores equivalent to each of tire first core 27 
and the second core 25. Additionally, the semiconductor device 1 may comprise a plurality of 
systems equivalent to the system 10. The system 10 is an interface for controlling the data flow 
between the first core 27 and the second core 25. The system 10 comprises a transmitter 12, a 
receiver 14, and a transmission line 29. The transmitter 12 comprises a line driver 2 for 
enhancing a voltage signal (i.e., creating a higher signal level) for emission across the 
transmission fine 29 and avoltage comparator 6 for comparing a plurality of voltage signal 
tevels. The receiver 14 comprises a line receiver 4 for detecting the voltage signal from the 
emission line 29 and applying the detected voltage signal to the second core 25, a capacitor 
15 for changing an impedance of the transmission line 29, a switch 16 for connecting the 
capacitor 15 to tire tiansmission line 29, and a controller 17 for enabling and disab.ing tire switch 
16. An address bus 42 allows tire firs, core 27 to address specific locations in ttte second cote 25. 
The dam is transferred between tire firs, core 27 and the second core 25 over a data bus 40. The 
firs, core 27 is adapted to make a request to tine second core 25 for tire da* transfer. The reouest 
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comprises the voltage signal transmitted from the first core 27 to the second core 25 via 
transmission line 29. The second core 25 may be unable to acknowledge any requests for data 
transfer with the first core 27 because the second core 25 may be busy performing other functions 
(eg., performing a data transfer with another core). If the second core 25 is busy, a signal will be 
sent from the second core 25 over link 41 to the controller 17 in the receiver 14 before any 
request for data transfer is made. The controller 17 will enable the switch 16 thereby connecting 
the capacitor 15 to the transmission line 29. The capacitor 15 will create an impedance mismatch 
by changing an impedance of the transmission line 29 on the receiver 4 side. Connecting the 
capacitor 15 to the transmission line 29 changes the impedance of the transmission line 29 
because it changes the capacitive component Z c of the impedance of the transmission line 29. 
The following formula shows the relationship between Z c and the capacitance C of the capacitor 
15: Z c =l/(2*Pi*f *C) ohms, (f = frequency of signal). 

The following process occurs after the receiver 14 has created the impedance mismatch 
because the second core 25 is not ready for the data transfer. The first core 27 transmits a 
request voltage signal (herein referred to as incident voltage) for a data transfer over link 34 to 
the line driver 2 for transmission on the transmission line 29. The incident voltage is also 
transmitted over link 35 to the voltage comparator 6. The line driver 2 sends the incident 
voltage over the transmission line 29 in a direction 18 to the line receiver 4. A voltage (herein 
referred to as reflected voltage) is reflected back over the transmission line 29 in a direction 20 
from the line receiver 4 to the voltage comparator 6. The impedance mismatch will cause an 
amplitude of the reflected voltage to be greater than or less than an amplitude of the incident 
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voltage. The amplitude of the reflected voltage is compared to the amplitude of the incident 
voltage by the voltage comparator and if said amplitudes differ then an error signal is generated 
and sent to the first core 27 as to the amplitude mismatch so that the first core 27 may terminate 
the data flow. 

When the second core 25 is ready to transfer the data, the impedance mismatch is 
disabled by disabling the switch 16 thereby removing the connection between the capacitor 15 
and the transmission line 29. Removing the capacitor causes the impedance of the transmission 
line 29 on the receiver 4 side to be matched with the impedance of the transmission line 29 on 
transmitter 2 side. The impedance match causes the amplitude of the reflected voltage to be 
about equal to the amplitude of the incident voltage as detected by the voltage comparator. The 
voltage comparator sends a signal to the first core 27 as to the matching of said amplitudes so 
that the first core 27 may establish the data flow. 

FIG. 2 is a flowchart depicting an algorithm 49 for controlling the data transfer of FIG. 1, 
in accordance with embodiments of the present invention. Step 50 represents a startup process. 

If step 53 determines that the second core 25 is ready for data transfer, then the incident 
voltage is sent from the transmitter 12 to the receiver 14 in step 67. In step 69, the reflected 
voltage is reflected back to the transmitter 12. In step 71, the voltage comparator 6 compares the 
incident voltage to the reflected voltage. If the incident voltage is found to be about equal to the 
reflected voltage in step 73 then the data transfer is initiated in step 75. 

If step 53 determines that the second core 25 is not ready for data transfer, then the 
capacitor 15 is connected to the transmission line 29 in step 55 thereby creating the impedance 
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mismatch. In step 57, the incident voltage is sent from the transmitter 12 to the receiver 14. In 
step.59, the reflected voltage is reflected back to the transmitter 12. In step 61, the voltage 
comparator 6 compares the incident voltage to the reflected voltage. If the incident voltage is 
found to be greater than or less than to the reflected voltage in step 63 then the data transfer is 
disabled in step 65. 

FIG. 3 illustrates a graph of voltage verses time for a matched impedance in the system 10 
of FIG. 1, in accordance with embodiments of the present invention. The Y-axis represents 
voltage in volts. The X-axis represents time in picoseconds. Note that the amplitude of the 
incident voltage 92 is about equal to the amplitude of the reflected voltage 93. 

FIG. 4 illustrates a graph of voltage verses time for an impedance mismatch in the system 
10 of FIG. 1, in accordance with embodiments of the present invention. The Y-axis represents 
voltage in volts. The X-axis represents time in picoseconds. Note that the amplitude of the 
incident voltage 92 is much greater than the amplitude of the reflected voltage 93. The amplitude 
of the incident voltage 92 may be less than the amplitude of the reflected voltage 93 as discussed 
supra. The amplitudes are determined by a value of the capacitance of the capacitor 15. 

While embodiments of the present invention have been described herein for purposes of 
illustration, many modifications and changes will become apparent to those skilled in the art. 
Accordingly, the appended claims are intended to encompass all such modifications and changes 
as fall within the true spirit and scope of this invention. 
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